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FOOD AVAILABILITY AND FEEDING
PREFERENCES OF BREEDING FULVOUS
WHISTLING-DUCKS IN LOUISIANA RICEFIELDS

WILLIAM L. HoHMAN, TIMOTHY M. STARK, AND
JosepH L. MOORE

ABSTRACT.—Expansion of the breeding distribution of the Fulvous whistling-duck (Den-
drocygna bicolor) into the southeastern United States after the mid-1800s coincided with
the establishment of rice (Oryza sativa) cultures in Texas, Louisiana, and Florida. In southern
Louisiana, where approximately 80% of rice is aerially seeded in water, Fulvous whistling-
ducks are suspected of feeding extensively on planted rice and are considered a nuisance.
To determine the extent of rice utilization by ducks nesting in southwestern Louisiana, we
estimated food availability in ricefields and assessed feeding preferences. We also examined
effects of sex and stage of reproduction on food selection. Feeding sites in Louisiana rice-
fields that were tilled and flooded in preparation for spring planting, contained abundant
foods (mean * SE = 109.0 = 18.0 g/m?), especially seeds of moist soil plants such as
signalgrass (Brachiaria extensa), beakrush (Rhynchospora sp.), and flatsedge (Cyperus iria).
Diets of males and females were similar (P = 0.080), but varied through the reproductive
cycle (P = 0.008). Consumption of plant material was slightly reduced during the period
of rapid ovarian follicle growth in females; however, ingestion of animal foods never ex-
ceeded 4%. Fulvous whistling-ducks exhibited feeding preferences (P < 0.001) with aquatic
earthworms (Oligochaeta) and wild millet seeds (Echinochloa sp.) being preferred over other
food taxa. Rice made up <4% of the diet and was selected in proportion to its availability
before and during period of rapid follicle development. Almost 25% of the diet of incubating
females consisted of rice; however, we concluded that crop depredation by Fulvous whis-
tling-ducks (=0.1%) was of minor importance relative to other potential sources of crop
loss. Indeed, use of ricefields by whistling-ducks may actually benefit farmers if ingestion
of seeds of undesirable plants reduces the need for costly herbicide treatments. Received 18
April 1995, accepted 22 Sept. 1995.

Private lands provide critical habitat for many wildlife species, but
wildlife use of these areas sometimes results in significant economic
losses (e.g., crop depredation) or conflicts with intended land uses (e.g.,
designation as critical habitat for threatened or endangered species). Since
1987, >1 million ha of rice (Oryza sativa) have been planted annually in
the United States, mostly in the Mississippi Alluvial Valley, Gulf Coastal
Plain, and Central Valley of California. In these regions, ricefields similar
to other seasonally flooded habitats receive high use by shorebirds, wad-
ing birds, and waterfowl (hereafter waterbirds). Rice prairies in eastern
Texas, for example, provide wintering habitat for >2 million waterfowl
(Hobaugh et al. 1989). In Louisiana and California, harvested ricefields

National Biological Service, Southern Science Center, 700 Cajundome Blvd., Lafayette, Louisiana 70506-
3152.

137



138 THE WILSON BULLETIN ¢ Vol. 108, No. 1, March 1996

are used extensively by feeding and resting waterbirds in winter and dur-
ing fall migration (Miller 1987, Heitmeyer et al. 1989, Rave and Cordes
1993). Indeed, flooding of ricefields after harvest to provide wintering
and migrational habitat for waterbirds has been actively promoted by
some farmers’ groups, agricultural extension services, state and federal
wildlife agencies, representatives of the rice industry, and private conser-
vation organizations. Advantages to rice farmers participating in winter
flooding programs include enhanced waterfowl hunting (leasing) and
viewing opportunities, as well as potential for positive public image, re-
tention of nutrients and topsoil, weed control, stubble removal, and low-
ered tillage costs.

Ricefields may also receive high use by spring-migrating and nesting
waterbirds (Helm et al. 1987, Hohman et al. 1994), but avian use of fields
after they have been prepared for planting until harvest is actively dis-
couraged. Waterbird use of ricefields in spring and summer may be es-
pecially great in areas such as southern Louisiana where most rice is
planted in water (‘‘water seeding”); that is, pregerminated seed is aerially
dispersed over fields following discing, flooding, leveling or dragging
with a blade, and settling of particulate matter. Water-seeded fields gen-
erally are drained within 24 hours of planting, but are reflooded from 7—-
14 days after rice has sprouted until 2—3 weeks before harvest. Elsewhere
rice is mostly broadcast or drilled in dry fields (‘““dry seeding’). Both
dry- and water-seeded fields may be flooded in winter and are managed
similarly after rice has sprouted, so the principal difference between plant-
ing methods is the presence of water in fields immediately before spring
planting. In spite of increased risks of seed depredation by waterbirds,
water seeding is preferred by Louisiana rice farmers to control weeds.

Fulvous whistling-ducks (Dendrocygna bicolor, hereafter whistling-
ducks) occur worldwide in tropical and semitropical regions (Johnsgard
1978). Their expansion into the southeastern United States in the late
1800s coincided with the establishment of rice cultures in Texas, Loui-
siana, and Florida (Lynch 1943, Bolen and Rylander 1983, Turnbull et
al. 1989). The first breeding records for whistling-ducks in Louisiana were
obtained in 1939 (Lynch 1943). Their numbers in Louisiana increased
rapidly in the 1940s to perhaps 10,000 ducks but soon decreased because
of hazing practices adopted by rice farmers to reduce crop depredation
(McCartney 1963). Introduction of aldrin (a pesticide used to protect seed
against larvae of rice water weevil [Lissorhoptrus oryzophilus]) in 1960,
further depressed whistling-duck populations in Texas and Louisiana. Al-
though the Louisiana population has recovered somewhat since 1970
when use of aldrin-treated seed was discontinued, numbers of whistling-
ducks remain below peak counts observed in the 1940s in spite of in-
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creased acreages of planted rice (Flickinger et al. 1977, Zwank et al.
1988).

Whistling-ducks nesting along the western Gulf Coastal Plain are mi-
gratory (Flickinger et al. 1973, Hohman and Richard 1994), arriving in
southern Louisiana in February or March (McCartney 1963) when rice-
fields are being flooded in preparation for planting. Because of their pres-
ence in ricefields around the time of planting, occasionally in flocks of
>2000 birds (Davis et al. 1944 in McCartney 1963), whistling-ducks are
suspected of feeding on planted rice; consequently, they and, secondarily,
other waterbirds (e.g., shorebirds and wading birds) are actively hazed
from fields by rice farmers. We conducted this study to determine the
extent of rice utilization by whistling-ducks nesting in southwestern Lou-
isiana. Specifically, we estimated food availability in ricefields, assessed
feeding preferences, and examined effects of sex and stage of reproduc-
tion on food selection by whistling-ducks.

METHODS

Whistling-ducks were collected on private agricultural lands in southwestern Louisiana,
9-15 May 1992 and 18 March-8 May 1993. Ducks were collected throughout the diurnal
period and most were observed feeding for a minimum of 15 min before collection. Alcohol
was injected into the gullets of specimens immediately after collection to minimize post-
mortem digestion of foods (Bailey and Titman 1984). We assigned pair status to birds on
the basis of observations made before collection. Paired individuals were those showing
active association, i.e., copulation, mutual display, female tolerance of the male or nonran-
dom spacing. Sex was assigned on the basis of cloacal characteristics (Hochbaum 1942).
Specimens then were wrapped in paper towels and frozen in sealed plastic bags.

In the laboratory, thawed specimens were dissected and esophageal contents were re-
moved, weighed (+0.01 g), and frozen. Carcasses were retained for contaminant analyses
and proximate analyses of fat and protein composition. Ovaries removed from females were
weighed (£0.01 g) and inspected for evidence of postovulatory follicles. We assigned fe-
males and their mates to the following reproductive categories, based in part on Krapu
(1974): Prenesting—females with ovary mass =3 g and no post-ovulatory follicles; Rapid
follicle growth (RFG)—preovulatory females with ovary mass >3 g and ovulating females;
Incubation—Dbirds collected at nest sites with embryo development =1 day (Weller 1956,
Caldwell and Snart 1974).

Food availability was sampled at feeding sites by using a 6.1-cm diameter corer inserted
to a substrate depth of at least 10 cm. Three or five core samples were taken at each feeding
site. Corer contents (water column and substrate) were emptied into individual plastic bags
and frozen. Thawed esophageal and core samples were hand-sorted to remove all macro-
scopic plant and animal material. Core samples were initially washed through a series of
screens with 0.0625-4.0 mm? openings. Plant and animal taxa were separated, identified,
and dried to constant mass (£0.001 g) at 50°C. Common names of invertebrates and plants
followed Pennak (1989) and Scott and Wasser (1980), respectively. Food habits and avail-
ability were summarized on an aggregate percentage of dry mass basis (Swanson et al.
1974). Only food samples from birds containing =five items were included in the analysis
(Reinecke and Owen 1980).

The proportion of plant material in the diet was compared by reproductive status and sex
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using two-way analysis of variance with Type III sum of squares on arsine square-root
transformed data (PROC GILM, SAS Institute, Inc. 1987). To determine if whistling duck
diets differed between day and night, we compared occurrences (presence or absence) of
rice in incubating birds collected before and after 08:00 h with a Chi-squared test (Conover
1980). Incubators collected before 08:00 h and found to have food in their esophagi were
assumed to have fed at night. Food preferences were assessed on a dry mass basis by using
PREFER, a computer program that assesses preferences using nonparametric procedures
(Johnson 1980). Only foods having an aggregate percentage of dry mass =1 and =50%
frequency of occurrence in use or availability samples were included in the analysis. These
included foxtail (Alopecurus carolinianus), rice, junglerice barnyardgrass (Echinochloa co-
lonumy), broadleaf signalgrass (Brachiaria extensa), rice flatsedge (Cyperus iria), other flat-
sedges (Cyperus spp.), spikerush (Eleocharis sp.), beakrush (Rhynchospora sp.), razorsedge
(Scleria sp.), mudplantain (Heteranthera limosa), buttercup (Ranunculus spp.), lesser swine-
cress (Coronopus didymus), morningglory (Ipomoea sp.), and aquatic earthworms (Oligo-
chaeta). Aggregate percentages of dry mass of taxa collected at feeding sites were assumed
to represent food available to whistling ducks at those sites. Significance level was set a
priori at a = 0.05.

RESULTS

Food availability—Forty-nine cores were taken at 13 feeding sites in
five southwestern Louisiana ricefields. Estimates of food density in in-
dividual ricefields ranged from 53.1-171.5 g/m? and averaged (= SE)
109.0 *= 18.0 g/m?. Plant material consisted almost exclusively of seeds
and made up >98 aggregate percentage of dry mass of available foods
(Table 1). A minimum of 28 plant taxa were identified in availability
samples of which only four taxa contributed >5%. Although animal foods
made up <2% of available foods, they were present at all feeding sites.
Only one animal taxon (aquatic earthworms) contributed appreciably to
available foods.

Food use.—EFEighty-five of 121 whistling-ducks collected in this study
had =5 food items in their esophagi. Four males collected without mates
were of unknown reproductive status and excluded from subsequent anal-
yses. The proportion of plant material in the diet of breeding whistling
ducks was similar in males and females (F} ,; = 3.15; P = 0.080)
throughout the reproductive cycle (Fj,;5; = 1.31, P = 0.276), but varied
among reproductive categories (Fj,,5; = 5.21, P = 0.008). Plant food
consumption was somewhat reduced during RFG relative to other repro-
ductive categories, but never decreased below 96% even in females. We
found no difference in the prevalence of rice in esophagi of incubating
whistling-ducks collected before and after 08:00 h (x> = 0.024, 1 df, P
= 0.84). Plant foods eaten by whistling-ducks consisted almost exclu-
sively of seeds from =29 taxa, 14 of which contributed =1% dry mass
or occurred with =50% frequency (Table 2). Aquatic earthworms were
the only animal food contributing appreciably to the diet.

Feeding preferences.—Whistling-ducks exhibited feeding preferences
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TABLE 1
Foob AVAILABILITY AT FuLvOoUs WHISTLING Duck FEEDING SITES IN FIVE SOUTHWESTERN
LoulsiANA RICEFIELDS

Dry mass (g/m?)

Aggregate %  Percent

Food taxa® dry mass occurrence Mean *+ SE Range
Plant 98.2 100.0 106.8 + 17.2 52.6-165.4
Seeds 96.0 100.0 101.4 * 16.5 52.6-165.4
Alopecurus carolinianus 2.3 100.0 1.5+ 1.0 0.0-5.6
Oryza sativa 4.2 60.0 4.1 £ 2.1 0.0-12.6
Echinochloa colonum 1.2 100.0 1.0 £ 04 0.2-2.1
Brachiaria extensa 30.6 100.0 344 £92 2.4-60.7
Cyperus iria 10.7 80.0 8.9 * 4.6 0.0-23.7
Cyperus spp. 2.3 100.0 2308 0.34.5
Eleocharis sp. 3.9 80.0 3.1 £22 0.0-12.9
Rhynchospora sp. 19.0 100.0 29.5 * 16.3 0.0-96.6
Heteranthera limosa 6.9 100.0 3.1 26 0.0-14.5
Ranunculus spp. 4.1 100.0 36 £ 1.5 0.6-9.7
Coronopus didymus 1.2 80.0 09 * 0.6 0.0-3.3
Ipomoea sp. 1.2 80.0 1.1 = 05 0.0-3.2
Miscellaneous® 8.4 100.0 8.0 x 25 1.0-17.0
Other® 2.1 40.0 53 *+47 0.0-26.4
Animal 1.8 100.0 22 *+09 0.5-6.1
Oligochaeta ‘ 1.0 80.0 1.3 09 0.0-5.5
Miscellaneous? 0.9 100.0 0.8 £ 0.2 0.5-1.6

 Includes only taxa with aggregate percentage of dry mass =1 and frequency of occurrence =50%.

b Miscellaneous seeds were from Mollugo verticillata, Cerastium viscosum, Commelina sp., Eclipta spp., Serinea oppos-
itifolia, Scleria sp., Fimbristylis miliacea, Sisyrinchium sp., Digitaria sanguinalis, Lolium le Pani spp., Phal-
aris sp., Polvgonum hydropiperoides, Polygonum portoricense, Solanum americanum, and Verbena sp.

< Other plant material included unidentified roots and tubers.

d Miscetlaneous animals included unidentified vertebrate and invertebrate eggs, Copepoda, Coleoptera (larvae and adults),
Chironomidae (larvae and pupae), Corixidae (adults), Formicidae (adults), and Gastropoda.

during both the prenesting (£};,, = 36.60, P < 0.001) and RFG periods
(Fly216 = 10.68, P < 0.001). Aquatic earthworms and junglerice barn-
yardgrass were preferred over other food items during both reproductive
periods (Table 3). Spikerush, flatsedge, and beakrush seeds were under-
represented in the diets, whereas rice was eaten in proportion to its abun-
dance (Table 3).

DISCUSSION

Food availability—Density of potential foods, especially seeds of
moist soil plants, was high in Louisiana ricefields used by feeding whis-
tling-ducks in spring. Our estimate of seed density at whistling-duck feed-
ing sites (101.2 * 16.5 g/m?) was comparable to that (range, 90-134.4
g/m?) in impoundments in the Mississippi Alluvial Valley managed spe-
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TABLE 2
Foops oF MALE (M) AND FEMALE (F) FuLvous WHISTLING DUCKS COLLECTED IN
AGRICULTURAL AREAS IN SOUTHWESTERN LOUISIANA

Aggregate % dry mass

<RFG* RFG

M+F M F M+F
Food taxa® N =35 N =15 N =16 N =31
Plant 98.1 99.0 96.1 97.5
Seeds 97.6 98.9 96.0 974
Lolium temulentum 0.0 0.6 34 2.0
Triticum aestivum 0.0 0.0 0.0 0.0
Phalaris sp. tre 0.2 0.3 0.2
Oryza sativa 3.6 1.4 6.1 3.8
Echinochloa colonum 8.9 93 13.3 11.3
Brachiaria extensa 27.8 493 45.2 47.2

Panicum spp. 0.3 tr tr tr
Cyperus iria 30.3 0.2 1.7 1.0
Cyperus spp. 0.2 1.4 0.8 1.1
Eleocharis sp. 0.6 0.0 0.3 0.2
Rhynchospora sp. 12.1 324 21.6 26.8
Scleria sp. 3.0 3.4 0.8 2.1

Heteranthera limosa 8.6 tr tr tr
Ranunculus spp. 1.1 0.2 0.5 0.4
Miscelianeous? 0.5 0.5 2.0 1.3
Other® 1.1 0.1 0.1 0.1
Animal 1.9 1.0 39 2.5
Oligochaeta 1.7 0.6 2.6 1.6
Miscellaneous’ 0.2 0.4 1.3 0.9

2 Reproductive categories: <RFG = prenesting females (and their mates) with ovary mass =3 g and no postovulatory
follicles; RFG = preovulatory females with ovary mass >3 g and ovulating females; >RFG = birds collected at nest sites
with embryo developruent =1 day.

® Includes only taxa with aggregate percentage of dry mass =1 or frequency of occurrence =50%.

< Trace (tr), aggregate % dry mass <0.1.

4 Miscellaneous seeds were from Coronopus didymus, Ce lina sp., Eclipta alba, Eclipta sp., Serinea oppositifolia,
Ipomoea sp., Cyperus compressus, Fimbristylis miliacea, Sisyrinchium sp., Alopecurus carolini , Digitaria inalis,
Phalaris sp., Triticum aestivum, Polygonum hydropiperoides, and Verbena sp.

¢ Other plant material included unidentified roots, tubers, and other parts.

fMiscellaneous animals included unidentified invertebrate eggs, Coleoptera (larvae and adults), Chironomidae (larvae
and pupae), Tabanidae (larvae), Formicidae (adults), and Mollusca (Gastropoda and Pelecypoda).

cifically for production of moist soil plants (Reid et al. 1989) and 24
times greater than densities of seeds and all other plant foods in nearby
coastal marshes (Jemison and Chabreck 1962, Hohman et al. 1990, Bie-
lefeld and Afton 1992, Manley et al. 1992). Observed seed densities were
substantially greater than previous estimates obtained in Louisiana rice-
fields in late winter (4.3-38.0 g/m?; Harmon et al. 1960, Davis et al.
1961); howeuver, if selection of feeding sites by whistling-ducks was in-
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TABLE 2
EXTENDED
% QOccurrence

>RFG <RFG RFG >RFG
M+F M+F M F M+F M+F
N=15 N = 35 N =15 N =16 N = 31 N=15
99.8 100.0 100.0 160.0 100.0 100.0
99.8 100.0 100.0 100.0 100.0 100.0
27 0.0 20.0 18.8 194 53.0
5.1 0.0 0.0 0.0 0.0 133
0.1 543 333 62.5 48.4 20.0
24.4 60.0 13.3 313 22.6 46.7
16.6 91.4 80.0 87.5 83.9 80.0
289 94.3 86.7 100.0 93.6 80.0
0.0 57.1 6.7 6.3 6.5 0.0
0.1 68.6 26.7 313 29.0 46.7
tr 45.7 46.7 18.8 323 133
tr 629 0.0 6.3 3.2 20.0
20.7 20.0 86.7 68.8 774 46.7
0.5 54.3 26.7 12.5 19.4 46.7
0.1 68.6 6.7 12.5 9.7 333
0.1 74.3 46.7 50.0 48.4 333
0.4 82.9 53.3 93.8 74.2 333
tr 28.6 26.7 18.8 22.6 6.7
0.2 68.6 60.0 100.0 80.7 26.7
0.1 514 46.7 68.8 58.1 133
0.1 40.0 60.0 93.8 774 26.7

fluenced by food availability (i.e., bird avoidance of sites with reduced
food availability), then we likely overestimated food density in ricefields.

Abundance of potential foods in ricefields and their availability to feed-
ing waterbirds vary temporally and geographically in relation to farming
practices. Seed density in ricefield sediments is probably maximal im-
mediately after autumn harvest (Harmon et al. 1960, Miller et al. 1989)
and declines thereafter as a result of granivory, germination, physical
degradation or destruction (e.g., tilling or burning), burial, and dispersal
of seeds (McGinn and Glasgow 1963). To control noxious weeds such as
red rice (O. sativa var.), most rice farmers in southern Louisiana practice
a two-year planting cycle with rice cultivated in rotation with fallow,
crayfish (Decapoda) aquaculture, pasture, or row crops (e.g., soybeans,
milo, or wheat). Fields sampled in this study had been flooded and me-
chanically treated (disced and bladed) in preparation for water seeding of
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rice (i.e., rice had not been planted in these fields in the preceding growing
season). Seeds found in our samples presumably were produced during
the previous growing season. Thus, it is apparent that the farming prac-
tices implemented between rice plantings may have a large influence on
seed abundance in Louisiana ricefields in spring. Outside of the Gulf
Coastal Plain, rice is mostly dry-seeded with or without crop rotation.
Flooding of ricefields, as is practiced by farmers that water-seed rice, is
necessary for waterbirds to gain access to potential foods. The effect on
food availability of mechanical treatments performed in flooded ricefields
is unclear, but the appearance of large numbers of birds (shorebirds as
well as waterfowl) in fields following such treatments, especially blading
(W. L. Hohman, pers. obs.), suggests that food availability may be en-
hanced.

Feeding preferences.—Greater than 96% of the diet of male and female
whistling-ducks nesting in southwestern Louisiana was composed of plant
material. Animal foods were actively selected by whistling ducks before
and during RFG (i.e., period of high protein demand in females), and
animal food consumption increased slightly (females only) during RFG.
Nonetheless, the amount of animal food eaten by whistling ducks during
RFG was less than that reported for any other small-bodied waterfowl
species (Krapu and Reinecke 1992: tables 1-5). Other female ducks, even
those that are primarily herbivorous (e.g., Gadwall [Anas streperal, An-
kney and Alisauskas 1991), substantially increase their consumption of
animal foods to offset high protein costs of reproduction (Krapu and Re-
inecke 1992), but that apparently is not necessary for female whistling
ducks. Black-bellied whistling-Ducks (Dendrocygna autumnalis) also eat
only small amounts (<10%) of animal foods during the nesting period
(Bourne 1981). Although the amount of animal material at whistling-duck
feeding sites was low relative to plant material, our estimate of animal
food density (2.2 * 0.9 g/m?) was comparable to that (2.65-2.87 g/m?)
found in freshwater coastal marshes where spring-migrating blue-winged
teal (A. discors) consumed =56% animal material (Manley et al. 1992).
This result suggests that whistling-ducks fed inefficiently on animal foods
or that not all foods found in core samples were available to birds. It
further suggests that proteins required for production of eggs must come
from exogenous or endogenous sources in addition to those contained in
animal foods eaten by birds during the daytime.

Whereas previous studies reported that whistling ducks using ricefields
eat mostly rice (Imler 1944 in Meanley and Meanley 1959; Bruzual and
Bruzual 1983), we found only limited consumption of rice by ducks nest-
ing in southwestern Louisiana. Rice made up <4% of the diet and was
selected in proportion to its abundance before and during RFG. Almost
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25% of the diet of incubating whistling-ducks consisted of rice, but we
were unable to assess feeding preferences of incubating whistling ducks
because feeding sites were unknown and food availability therefore could
not be determined. Whistling-ducks are known to feed in flooded ricefields
at night (Meanley and Meanley 1959). The potential for crop depredation
presumably is greatest at night when whistling-ducks can feed undisturbed.
It is possible that our sampling of birds only during the daytime underes-
timated rice utilization by whistling-ducks; however, prevalence of rice in
esophagi of incubating birds collected before 08:00 h (assumed to have fed
at night) was similar to that of incubators collected after 08:00 h. Sample
size used for this comparison was limited, but we interpret this result as
evidence that bias associated with time of collection was minimal. We
therefore concur with Meanley and Meanley (1959) that, relative to other
seeds, rice was of minor importance in overall diet of whistling-ducks
nesting in southwestern Louisiana.

Our conclusion that whistling-ducks ate small amounts of rice relative
to seeds of other plants should not be interpreted as evidence that they
caused no damage in ricefields. Based on energy requirements calculated
for nesting whistling-ducks, we estimate maximum daily consumption of
rice to be 44.5 g/bird or 44.5 kg/day for the entire population in southern
Louisiana (Table 4). Thus, we determined the potential for crop depre-
dation in southern Louisiana during the 60-day planting period to be
=0.1% of seeded rice (Table 4). Previous estimates of crop loss caused
by feeding whistling-ducks ranged from 0.25-2.0% (Imler 1944 in Mean-
ley and Meanley 1959; McCartney 1963, Bourne and Osbourne 1978),
but estimates made before 1965 probably do not accurately represent
losses under current farming practices. Use of pregerminated seed, for
example, greatly reduces the duration of flooding after planting and there-
by limits availability of rice to feeding ducks. (We observed no diurnal
feeding by whistling-ducks in dewatered fields.) Removal of water within
48 hours of planting also minimizes puddling or trampling of seeded rice
(i.e., reduced sprouting caused by birds stepping on and burying rice seed;
McCartney 1963). Concentrated feeding by large flocks of whistling-
ducks may result in localized crop losses greater than those projected in
this study, but we believe that such instances are uncommon. Under cur-
rent farming practices, depredation is restricted to fields planted early in
the growing season (before 1 April) when whistling ducks occur in flocks
and temperatures are cool, requiring farmers to hold water on seeded
fields >48 h. We further suggest that crop losses caused by whistling-
ducks are of minor importance relative to other potential sources of crop
loss such as other seed predators, variable seed germination rates, weather,
and disease. Indeed, we suggest that use of ricefields by whistling-ducks
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TABLE 4
ENERGY REQUIREMENTS OF BREEDING FULVOUS WHISTLING DUCKS AND POTENTIAL CROP
LosSSES IN SOUTHERN LOUISIANA RICEFIELDS

Calculation assumptions Sources

Total seeded rice in southern Louisiana = 22,662,080 kg

Rice acreage = 202,340 ha Anonymous (1995)
80% of acreage was water-seeded (i.e., available) R. Levy (pers. comm.)
Seeding rate = 140 kg/ha Anonymous (1995)

Maximum daily rice consumption/bird = 459 g
Whistling Duck Diet = 100% rice?

True metabolizable energy of rice = 3.34 kcal/g Reinecke et al. (1989)
Body mass = 756 * 4 g W. L. Hohman (unpubl. data)
Basal Metabolic Rate (BMR) = 75 * (body mass
[kgl)°™? Owen and Reinecke (1979)
= 61.3 kcal/day
Daily energy expenditures = 2.5 BMR Owen and Reinecke (1979)

= 153.3 kcal/day
Maximum seasonal rice consumption/population

= 27,539 kg
Planting season = 60 days Anonymous (1995)
Population = 10,000 ducks Flickinger et al. (1977)

* Actual range = 3.6-24.3% (This study).

may actually benefit farmers if ingestion of seeds of undesirable plants
reduces the need for costly herbicide treatments.
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